Clostridium transplantifaecale strain Marseille-P8228 T (= CSURP8228) is a new species isolated from a patient with recurrent Clostridium difficile infection.
Introduction
Culturomics is a concept developing different culture conditions in order to enlarge our knowledge of the human microbiota through the discovery of previously uncultured bacteria [1] [2] [3] [4] . Once it was isolated, we used a taxono-genomics approach including matrix-assisted laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS), phylogenetic analysis, main phenotypic description (Table 1) and genome sequencing to describe the isolate [5, 6] .
Isolation and growth conditions
In 2018, we isolated from the human stool an unidentified bacterial strain. The study was validated by the ethics committee of IHU Méditerranée Infection under number 2016-011.
Screening was made by MALDI-TOF MS on a Microflex LT spectrometer (Bruker Daltonics, Bremen, Germany) as previously described [7] . The obtained spectra ( Fig. 1 ) were imported into MALDI BIOTYPER 3.0 software (Bruker Daltonics) and analysed against the main spectra of the bacteria included in the database (Bruker database constantly updated with MEPHI database https://www.mediterranee-infection.com/urms-database/). Initial growth was obtained after 48 h of culture on Columbia agar with 5% sheep blood in anaerobic conditions at 37°C at pH 7.5.
Strain identification
The 16S rRNA gene was sequenced to classify this bacterium. Amplification was performed using the primer pair fD1 and rP2 (Eurogentec, Angers, France) and sequencing used the Big Dye® Terminator v1.1 Cycle Sequencing Kit and ABI Prism 3130xl Genetic Analyzer capillary sequencer (Thermofisher, Saint-Aubin, France), as previously described [8] . The 16S rRNA nucleotide sequences were assembled and corrected using CODONCODE ALIGNER software (http://www.codoncode. com). Strain Clostridium transplantifaecale exhibited a 96.46% sequence identity with Clostridium symbiosum strain ATCC 14940 (GenBank accession number NR_118730.1), the phylogenetically closest species with standing in nomenclature ( Fig. 2) . We consequently classify this strain as a member of a new species within the genus Clostridium, family Clostridiaceae, phylum Firmicutes.
Phenotypic characteristics
Colonies were beige in colour and circular in shape with a mean diameter of 1 mm. Bacterial cells were Gram-positive, rod-shaped, ranging in length from 2 to 3 μm and in width from 0.5 to 0.7 μm and were non-motile ( Fig. 3) . Strain
Marseille-P8228 T showed catalase-positive and oxidasenegative activities. Characteristics of the strain are summarized in Table 1 . API 50CH and API ZYM tests were performed at 37°C under anaerobic conditions and the results are summarized in Table 2 .
Genome sequencing
Genomic DNA was extracted using the EZ1 biorobot (Qiagen, Courtaboeuf, France) with the EZ1 DNA tissue kit and then sequenced using MiSeq technology (Illumina, San Diego, CA, USA) with the Nextera XT Paired end (Illumina), as previously described [9] . The assembly was performed with a pipeline incorporating different softwares (VELVET [10] , SPADES [11] and SOAP DENOVO [12] ) on trimmed (TRIMMOMATIC [13] ) or raw data. GAPCLOSER was used to reduce assembly gaps. Scaffolds <800 bp and scaffolds with a depth value <25% of the mean depth were removed. The best assembly was selected using different criteria (17 scaffolds, 19 contigs). The genome of strain Marseille-P8228 T is 5.65038 bp long with a 48.1 mol% G+C content and contains 4705 predicted genes. The degree of genomic similarity of strain Marseille-P8228 T with closely related species was estimated using the ORTHOANI software [14] . Values among closely related species (Fig. 4 ) ranged from 68.25% between Clostridium asparagiforme and Clostridium amygdalinum to 91.62% between Clostridium celerecrescens and Clostridium sphenoides. When the isolate was compared with these closely related species, values ranged from 68.57% with Clostridium amygdalinum to 79.75% with Clostridium symbiosum. -
Conclusion
Strain Marseille-P8228T exhibits a 16S rRNA sequence divergence <98.65% and an ORTHOANI value <95% with its phylogenetically closest species with standing in nomenclature, together with unique phenotypic features. It is consequently proposed as the type strain of the new species: Clostridium transplantifaecale sp. nov.
Nucleotide sequence accession number
The 16S rRNA gene and genome sequences were deposited in GenBank under accession numbers LR031294 and UYZY 00000000, respectively.
Deposit in culture collections
Strain Marseille-P8228 T was deposited in the collections under number CSURP8228.
